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Description 

This invention relates generally to a solution phase nucleic acid sandwich assay. 

Meinkoth and Wahl, Anal. Biochem. , (1984) 138:267-284, provide a review artioie of hybridization 

6 techniques. See also Leary et al., Proc. Natl. Acad. Sci. USA (1983) 80:4045-4049, for a description of the 
dot blot assay. Sandwich hybridization is described by RanW et al. , Cun. Top. Microbiol. Immunolofly - 
(1983) pp. 308ff. See also Ranki et al. . Gene (1983) 21:77-85, Virtanen etal. , Lancet (1983) 381-383, and 
U.S. Patent No. 4,488,539. EPA 123,300 describes bloUn-avMIn complexes for use In detecting nucleic add 
sequences. Sung, in Nucl. Acids Res. ?(22)«1 39-61 51 (1981) and in J. Org. Chenn. 473823-3828 (1982), 

70 discusses the synthesis of a modified nucleotide and application of the modified structure in oligonucleotide 
synthesis. Modified nucleotrdes are also discussed in Draper, Nucleic Adds Res. 12:2:989-1002 (1984), 
wherein it is suggested that cytidine residues in RNA be modified so as to bind to reporiisr molecules. Later 
work suggests similar modification of cytidine residues in DNA (AnaL Chem. 157(2):199 (1986). European 
Patent Appllcatton 063879, fUed 6 April 1982. and PCT Application No. PCT/US8*D0279 also describe 

IB modified nucleotides and applications thereof. 

The increasing ease of doning and syntliesizing DNA sequences has greatly expanded opportunities 
for detecting particular nucleic add sequences of Interest No longer must one lely on the use of 
ImmunocomplexBS for the detection of patliogens, lesions, antigens, and the like. Rather tlian detecting 
particular determinant sites, one can detect DNA sequences or RNA sequences assodated with a particular 

20 cell. In this manner, diseases can be diagnosed, phenotypes and genotypes can be analyzed, as vrali as 
polymorphisms, relationships between cells, and the like. 

For the most part, analyses of DNA sequences have involved the binding of a sequence to a sdid 
support and hybridization of a complementary sequence to the bound sequence. The annealing and 
complexing step usually Involves an extended period of time and requires carelul washing to minimize non- 

2S specific background signals. There is substantial Interest in developing new techniques for analyzing nucleic 
acid sequences, which are more rapid, minimize the number of manipulative steps, and provide for an 
increased signal to ndse ratio. 

Copending European Patent Application No 90121 584A which is divided firom the present application Is 
directed to polynucleotide probes useful in such techniques. The majority of polynucleotide probes in 

so currant use are radioactively labeled, 0.9. with isotopes of hydrogen pH), phosphorus P^P), carbon C'C) or 
iodine ("'I). These materials are relatively simple to synthesize by direct inclusion of the radioactive 
moieties, e.g. by kinasing with ^^P-labeled ATP, equilibrating with tritiated water, or the like. As is well 
known, however, use of such radioactive labels has drawbacks, and other detectable species which are not 
radioactive are preferred. 

35 In order to incorporate other, non-radioactive types of detectable species in a nucleotide, some sort of 
chemical modification of the nucleotide is required. It is widely recognized that nucleotide modification Is a 
difficult and sensitive procedure, as any modificatkHi reaction has to be mild enough to leave the RNA or 
DNA molecules Intact, while giving a modiflsd nucleotide product which can participate in nonnal base 
pairing and stacking interactions. These considerations typically limit nucleotide substitution positions to the 

40 S-position of a pyrimkllne and the 8-position of a purine, as noted in the literature (see, e^. European 
Patent Applteatlon 063879, cited supra) . 

Other considerations must also be taken Into account Base pairing may be hindered during hybridiza- 
tkxi if the detectable label is at one end of the nudeotide chain rather than present at some point within it 
Further. It has proved difficult to provide even non-radloacUvely labeled probes which may be inexpensively 

45 synthesized In large quantity. Thus, many known probes are limited in their potential applications. 

Methods and composlttons are provided by the present invention for detecting particular nucleic acid 
sequences. Two sets of reagents are employed, which are refened to as the capturing set and the labeling 
sat. Each set has al least two members. The labeling set has (1) a first probe set. which comprises one or a 
group of first analyto complementary sequence-first label reagent recognition sequence coa|ugate(3); and 

so (2) one or a group of sequences complementary to said first recognition ssquencs-label cot)jugate(s). The 
capturing set has (1) a second probe set. which comprises one or a group of second analyte complemen- 
tary $equence(s) joined to second capturing reagent pdynucleotlde recognition sequencejs); (2) one or a 
group of sequences complementary to said second capturing recognition sequence(s) bound to a separa- 
tion member or preferably a first specific binding pair member to define the capturing conjugate; and (3) a 




The single stranded nucleic add sample may be jdned with the probes containing the complementary 
sequences of the two sets under annealing conditions, followed by the addition of the capturing and 
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optionally the labeling conjugates to provide for the analyte complex with the specific binding pair member 
and optionally the label. The probe hybridized analyte sequence is separated by combining the complex 
with the separating means and separating probe bound analyte from unbound analyte. Where the label has 
not been previously added, the first recognition sequence-label conjugate is added to the phase containing 
the separation member under hybridizing conditions. The label may then be detected in either phase. 

The aforementioned copending European Patent Applicatjon No 90121584.8 describes modified de- 
rivatizable nucleotides having the ctructura of Formula 1, and their preparation including the st»p of 
derlvatising the R' moiety whh a detectable label: 

r' 

I 

R 

I 




Focnula 1 



wherein Is a reactive gn>up derivatizable with a detectable label, which reactive group may be amine, 
carboxyl or thiol and further may be protected for various synthetic manipulations, is an optional iinl<ing 
moiety such as those typically used to label proteins, and Includes an amide, thioether or disulfide linkage 
or a combination thereof, is selected from the group consisting of hydrogen, methyl, bromine, fluorine 
and iodine, R' Is hydrogen, an anchoring group which covaientiy binds the structure to a solid support, or a 
blocking group such as dimethoxytrltyl or pixyl, which blocking group Is generally base-stable and acid- 
sensitive, R5 is hydrogen, an anchoring group which covaientiy binds the structure to a solid support, or a 
phosphorus derivative enabling addition of nucleotides at the 3' position, and may be, for example, POsHj, 
a phosphotriester, a phosphodioster, a phosphits, a phosphoramidite, H-phosphonate or a phosphorothioate, 
and is H, OH, or OR where R is a functional group useful as a protecting moiety in RNA synthesis, and x 
is an Integer In the range of 1 and 8 Inclusive. 

The copending application also describes nucleic acid probes using one or mora of the above modified 
nucleotides. The probe can be used to screen a sample containing a plurality of single-stranded or doubie- 
stranded polynucleotide chains and will label the desired sequence, if present, by hybridization. 

In the accompanying drawing:- 

Figune 1 is an iilustrative depiction of a complex from the various componsnis bound to a solid support 
(1) using Dm bridges for non-covalsnt binding and (2) using blotln-avidin bridges for non-covalent 
binding. 
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1 . Sandwich Assay Method 



Methods and compositions are provided for detecting a nucieic acid sequence by employing two sets 
of reagents. By using combinations of nucleic acid sequences complementary to a nucleic acid analyte and 
to arbitrary sequences and specific binding pair members, a detectable label may be separated into two 
phases in proportion to the amount of analyte present in a sample. By providing for annealing of nucleic 
acid aequences in solution, the time for performing the assay can be substantially diminished as compared 
to annealing on a solid surfece and the number of separations and washing steps required can bs llmHsd 
and be less critical, so as to reduce technician emir. Reagents containing complementary sequences can 
bs added In excess during or at the end of the denaturatlon to inhibit renaturation of double stranded DNA 
and to react rapidly with the analyte strand l>y diffusion In solution. The rate of binding to the solid support 
can also be accelerated by the presence of a large amount of the binding pair member bound to the 
support in addition, by adding the label conjugate as the last reagent, the analyte will be present In a highly 
concentrated fomn. 

As indicated above, the method Involves two sets of reagents. The first set results in labeling the 
analyte sequence. The second set provides the means for separating label bound to analyte from unbound 
label in the assay medium. 

The first set, the labeling set, will Involve at least two reagents and may involve 10 to 30 reagents or 
more. The first reagent will be a subset of nucleic acid reagents and each member of the subset will have 
two nucleic acid regions. The first nucleic acid region of each member of the subset will be a region 
complementary to a sequence of the analyte. The second nucleotide sequence will be a recognition site for 
the labeling reagent. This second sequence will be selected, so as not to be encountered by endogenous 

The subsets will have regions complementary to the analyte sequence of at least 15 nucleotides (nt), 
usually at least 25nt, more usually at least SOnt, and not mors than about Skb, usually not more than about 
1 kb, preferably not more than about 1 0Ont The sequence complementary to the analyte may be joined to a 
non-specific sequence at either or both the S' and 3'Mennlni. The non-complementary sequence. If 
judiciously selected so as not to bind to sequsncss in the assay which could result In false positives, can 
be of any length, usually fewer than lOltb, more usually fewer than Skb. 

The complementary sequences will be chosen so as to leave areas for binding of the other reagents to 
the analyte. Usually, areas of at least 25nt will be left availatile, where the analyte sequences complemen- 
tary to the sequences of the Individual members of the reagent subset may be substantially contiguous or 
separated and members of one subset may alternate with members of the other subset. The particular 
pattern of binding between the two subsets may vary widely depending on the sequences of the analyte. 

The reagent sequences may be prepared by synthesis in accordance with conventional procedures or 
by cloning and may be modified as appropriate for labeling. 

The set of sequences which are complementary to the analyte may be selected based on a variety of 
considerations. Depending upon the nature of the analyte, one may be interested in a consensus sequence, 
a sequence associated with polymorphisms, a particular phenotype or genotype, a particular strain, or the 
like. Thus, the labelling complementaiy sequences will be chosen in conjunction with the other complemen- 
tary sequences of the capturing set to provide information concerning the analyte. 

The labeled sequence will include a sequence complementary to the first recognition sequence of the 
labeling probe(s). The labeling sequence will include one or more molecules, which directly or indirectly 
provide fbr a detectable signal. The latiels may be iwund to individual members of the complementary 
sequence or may be present as a terminal member or terminal tail having a plurality of labels. Various 
means for providing labels bound to the sequence have been reported in the literature. See, for example, 
Leary et al. , Proc. Natl. Acad. Scl. USA (1983) 80:4045; Renz and Kurz, Nucl. Acids Res. (1984) 12:3435; 
Richardson and Gumport, Nucl. Acids Res. (1983) 11:8187: Smith et al., Nucl. Adds Res. (1985) 13:239* 
Meinkoth and Wahl, Anal. Bloehem. (1984) 138:287. The labels may be bound either covalently or non- 
covalently to the complementary sequence. 

Labels which may be employed Include radionuclkles, fluorescers, chemllumlnescers, dyes, enzymes, 
enzyme substrates, enzyme cofactors, enzyme inhibitois, enzyme subunits, metal Ions, and the like. 
Illustrative specific labels include fluorescein, rhodamlna Texas red, phycoerythrin, umbellHerone, luminol, 
NADPH, K-^-galactosidase, horseradish peroxidase, etc. 

The labeled sequence can be conveniently prepared by synthesis. By providing lor a terminal group 
which has a convenient functionality, various labels may be joined through the functkinality. Thus, one can 
provide for a carboxy, thiol, amine, hydrazine or other functionality to whk:h the various labels may be 
Joined without detrimentally affecting duplex fomtation with the sequence. As already indicated, one can 
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have a molecule with a plurality of labels joined to the sequence complementary to Itie labeling sequence. 
AltornativBly, one may have a ligand bound to the labeling sequence and use a labeled receptor for binding 
to the ligand to provide the labeled analyte complex. 

The second set of reagents provides the means for separation of label bound to analyte from unbound 

s label. The means for the separation or capturing means involves at least one capturing probe, usually a 
plurality of probes defining a subset, whicli includes two polynucleotide sequence regions that Include a 
second subset of sequence complamantary to the analyte, diffaring from the first subset of complementary 
sequences of the labeling probe and a recognition sequence, different from the first subset recognition 
sequence of the labeling probe. The second set of recognition sites for the capture probes may lie between 

ro the first set of recognition sites for the labeling probes as described above. The capturing sequences will be 
selected and syntheazed in the same manner as described above using the considerations directing the 
selection for the labeling probes. Thus, the same constraints will be involved in preparing the capturing 

While the separating means may be directly bound to a sequence complementary to the capturing 

IS recognltton sequence, preferably a specific binding pair member will be bound to the complementary 
sequence. The specific binding pair member will be a ligand or receptor, preferably a ligand. Ligands may 
be any molecules for which a naturally occunring tecaptor exists or can be prepared. Thus, naturally 
occunring ligands may be exemplified by blotin, thyroxlna, enyzme substrates, steroids, and the like. Instead 
of naturally occurring ligands, any hapten may be employed for the production of antibodies. Ligands will 

20 generally be at least about 125 molecular weight and usually less than about 5,000 molecular weight, more 
usually less than about 2,000 molecular weight, and preferably less than about 1,000 molecular weight 

The recsptDTS will generally be protein molecules and may Include antibodies, naturally occurring 
proteins, such as avidin, thyroxine binding globulin, etc., lectins, enzymes, and the like. The receptors will 
generally be at least about 10,000 molecular weight, more usually 12,000 or more molecular weight, usually 

a less than about one million molecular weight. 

Tha specific binding pair member may be joined to the second recognition sequence by any 
convenient means. As abi^dy Indicated, the sequence may be synthesized, providing for a convenient 
functionality at the tennlnal base, which may then be used as the linkage site. One or a plurality of specific 
binding pair members may be joined to the complementary sequence, depending upon the particular 

30 choice of the specific binding pair member, its size, and the nature of the functionalities. Alternatively, for a 
large specific binding pair member, a plurality of sequences may be joined to the binding pair member. The 
capturing conjugate will be prepared, so that there will be little interference, if any. from the specific binding 
pair member with the annealing of the complementary recognition sequences and from duplex formation 
with the ligand-receptor binding. 

S6 Alternatively, the receptor may be an additional nucleotide sequence that specifically recognizes the 
recognition sequence of the capturing probe. 

The separation means can be any support which allows for a rapid and clean separation of label bound 
to analyte from unbound label. Thus, the separation means may be particles, a solid wall surface of any of a 
variety of containers, e.g., centrifugal tubes, columns, microliter plate wells, filters, tubing, etc. Preferably, 

4D particles will be employed of a size In the range of about 0.4 to 20Du. more usually from about 0.8 to 4.0u. 
The partteles may be any convenient material, such as latex, glass, etc. 

The homologous nucleic add sequences need not have perfect complementarity to provide homo- 
duplexes. In many situations, heteroduplexes will suffice where fewer than 15%, usually fewer than 10% of 
the bases are mismatches, ignoring loops of five or more members. 

4S Samples of analyte nucleic adds may be from a variety of sources, e.g., biokigical fluids or solids, food 
stuffe, environment materials, etc., and may be prepared for the hybridization analysis by a variety of 
means, e.g., proteinase K/SDS, chaotropic salts, etc. Also, it may be of advantage to decrease the average 
size of the analyte nudeic acids by enzymatic, physical or chemical means, e.g., restriction enzymes, 
sonkation, chemical degradation (e.g., metal Ions), etc. The fragments may be as small as O.lkb, usually 

SD being at least about O.Skb and may be 1 kb or higher. 

In canying out the method, the analyte sequence win be provided in single stranded form. Where the 
sequence is naturally present in single stranded form, denaturaUon will not be required. However, where the 
sequence is present In double stranded form, the sequence will be denatured. Denaturation can be earned 
out by various techniques, such as alkali, generally from about 0.05 to 0.2M hydroxide, formamide, 

55 detergents, heat, or combinations thereof. Denaturatton can be carried out In the presence of the labeling 
probe and/or the caphiring probe, so that upon change of conditions to annealing conditions, the probes will 
bind to any complementary sequences which are present. For example, where heat and alkali are 
employed, by neutralization and cooling, annealing vrill occur. 



r 
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In many situations, it will be preferable to avoid having eittier the label or the separation means present 
during denaturatlon. The elevated temperatures, the non-aqueous solvents, the salts, or other materials 
present during denaturatlon may result in degradation, or undesirable modification of the label and/or 
separation means. Therefore, in many situations, denaturatlon may occur In the presence of the probes, 
whereupon cooling rapid annealing of the probes to the single-stranded DNA may occur, followed by the 
addition of the other reagents at lower temperatures and, as appropriate, under milder conditions, such as 
neutral pH, reduced ionic strength, or the Eke. 

Normally, the ratio of probe to antldpaled moles of analyte will be at least 1:1, preferably at least about 
1 .5:1 , and more preferably 2:1 and may be as high as 100:1 or higher. Concentrations of each of the probes 
will generally range from about 10-* to 10~'M, with sample nucleic acid concentrations varying from lO-^i 



the labeled first recognition sequence can be added after capture and separation. 

A prefen«d embodiment which greatly reduces background and ptovujes for extraordinarily high 
sensitivity will employ the following sequence. With double^tranded analyte. the analyte will be denatured 
in the presence of the probe or complementary sequences, or the probes may be added shortly after 
denaturatlon, and under annealing conditions. After sufficient time for annealing, the complexes may then 
be combined with the separation means, whereby the completes will be bound to the support. Any 
background DNA or non-specflicaiiy bound DNA may be washed away so as to avoid non-specific binding 
of label in the next step. The solid support may then be washed to remove any non-specifically bound label 
to provide for a substantially reduced background of non-specifically bound label. 

Consider Figure 1, part 2. In effect, the analyte Yvhich is the long bar at the top is combined with the A 
and B probes, where A provldas the complementary sequence for the label conjugate and B provides the 
complementary sequence for the specific binding pair member, in this case, biotin. Thus, the A and B 
probes and the analyte would be Joined together under annealing conditions, whereby complex formatnn 
would occur between the probes and the analyte. The blotln coniugate, B' couM be included with the 
probes or be added in a sepaialB step to the solutkin containing the analyte complexes. After sufficient time 
for b' to anneal to B, the resulting biotinylated analyte complex would then be added to the solid support to 
which avidin is bound. After sufficient time for the specific binding pair members to form complexes, the 
solid support could be washed free of any non-specific DNA, followed by the addition of the labeled 



» configuration depicted in part 1 of Hgure 1. In this 
le probes A and B would be added to the analyte under annealing conditions, whereby analyte 
complexes would form. After sufficient time for analyte complexes to form, the analyte complex solution 
would than be added to the solid support for sufficient time for the capturing probes to bind to the solid 
support by complex formation with the sequence indicated as B'C. Excess DNA could be washed away, 
I fblkjwed by the addition of the fluorescein labeled sequence A', and the mixture allowed to anneal for 
sufficient time for complex formation to occur between the label and the probes. Excess In non-spedfk^ally 
bound label could then be washed away to provide the configuration depicted in Figure 1 , part 1 . 

Usually, the denaturing step will take from about 5 to 25 minutes, usually from about 5 to 15 minutes, 
while the anneaEng step will generally take from about 30 minutes to 2 hours, frequency being completed in 
I about 1 hour. Annealing can be carried out at a mildly elevated temperature, generally in the range from 
about 20*C to 50-C, more usually firom about 25*C to 40'C, particularly 37'C. 

Usually, an aqueous medium Is employed, particularly a buffered aqueous medium, which may include 
various additives. Additives whfch may be employed include low co - - .- 
B (0.017 to 0.170II/I), FknII, polyvinylpyrrolhjone, a 
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phosphate buffered saline, to the annealing medium. This medium may be added in conjunction with the 
separation means and the mixture allowed to incubate for at least 5min., usually about 10min., and less than 
about eOmin., usually about 15 to 45min., more usually about 30min. being satisfactory. 
e The phases may then be separated in accordance with the nature of the separation means. For 



particles, centrifugation or filtration will provide for separation of the particles, discarding the supematant or 
isolating the supematant. Where the particies are assayed, the particles will be washed thoroughly, usually 
from one to five times, with an appropriate buffered medium, e.g., PBS. Whan the separation means is a 




Depending upon the nature of the label, various techniques can be employed for detecting the 
presence of the label. For fluorescers, a large number of different fluorometers are available. With enzymes, 

metrically or visually. The various labels which have been employed In Immunoassays and the techniques 
IB applicable to immunoassays can be employed with the subject assays. 



Nucleic acid probes useful in conjunction with the above assay method are probes which are prepared 
20 from one or more modified nucleotides. As noted above, these nucleotides and probes are fully described 
in copending European Patent Application No 90121584.8. 

K is to be understood that while the invention has been described in conjunction wHh the preferred 
specific embodiments thereof, the foregoing description as well as the Examples which ftolicw are Intended 
to iliusttate and not limit the scope of the Invention. The following experimental and exemplifying material 
26 includes. Inter alia and for convenience and completeness, description of nucleotide and probe preparaft'on 
although these aspects are not aspects of the present invention as such. Again, the reader is referred to 
copending European Patent Application No 80121584.a 
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Analyte Bglll HBV Fragment 

GATCTCC I TAGACACCGCCTCAGCTCTGTATCGAGAAG | CCT ( TACAGICTCCTGAG 
AGG I ATCTGTGGCGGAGTCGAGACATAGCrCTTC | GGA | ATCTCAGAGGACTC 



TTAATACAATIAICATIGCACCCAAATI T 




* indicates probed segments 



8 
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Labelling and Capturing Probe Sets (Refer to Pig. 1) 



CACTTCCAACITCCTCAACT i 



I TTAACTACTGACATCGATGCACCCACCCAT \ 



GACTTCCAAOnCCTCAACrl 



cacttccaacticcicamt I 



Labeled ?coI» i 



LTCICICCCGCAGTCGACACATACCnmC | 



|AAT(MAA«CCIICICTCTGACATGMCTTA| 



* Probe Segnents ti 



B - Blotln or DHA conjugate binding site 



Label conjugate (A') for DMA or avidin support 

Fluorescein - 5' CTGAACGTTCAACCAQTTCA 3' 
DNA sequence (B'C) bound to solid support 

3' GAAGAAACCTCTTTCACCACTGTCATCAAAAGQTTAACCATGTTTCTTGT 5* 
Blotln conjugate (B') for avidin support: 

Biotin - 5- CACCACTTTCTCCAAAGAAG 3' 
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Preparation of biotin or fluorescein labeled DMA (A' or B-): 



HO— J 



riuoMscein - NHCNH (CH,) gCO■^ 



N* - (2' - aminoethyl) - deaxycytosine - DNA 

The analyte Is an HBV Bglll fragment as Indcated above. (Valenzuela et al. (1981) in Animal Virus 
enetics, eds. Fields, B., Jaenisch, R., Fox, C.F., Academic Press, Ina, N.Y., pp 57-70.) A subset of 



sequences present In HBV are provided. Six of the HBV complementary sequences are joined to a common 
sequence (A) for complexing wHh the label conjugats (A'). The other six HBV complementary sequences 
are joined to a common sequence <B) for complexing with a biofinylBtsd sequence (B') or a third DNA 
sequence (B'C) tor binding to a support In Rgure 1 is shown an iilustration of the final complex Involving 
the HBV strand and the various reagents. 



Ijbeling of Caprolc Acid i^rivaBve 



Fluorescein - 



- NHCNH(CH2)g< 



To 1 mmole of fluorescein isothiocyanate in 5 mi of DMF was added 2 mmole of 6-aminocaproic acid 
and 540 ul of triathylamlne. After 24 h at room temperature, the product was isolated by preparative thin 
layer chromatography (Warner and Lagg, inorg. Chem. 18:1839 (1970)). The dried product was suspended 
in 10 ml of 1:1 DMF/THF (v/v) to which 1.5 mmole of N-hydroxy sucdnlmide and 1 mmole of dlcyclohexyl- 
carbodiimide were added. After 18 h at ro 
diluted to a 0.2M final concentration of A w 



( 
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e-N * -(2-Am!noelhyD- Deoxycytidino 



An alkylated derivative of deoxycytidine, N*-(2-aininoettiyl) deoxyoytidine (B) was prepared from 
properly protected deoxyuridine via the 4-t6trazoyl derivative as described by Reese and Ubasawa, 
Tetrahedron Lett. 21:2265 (1984). This latter derlvathre was converted to B by displacement of the tetrazoyi 
moiety with ethylene diamine essentially as described by Sung, J. Org. Chem. 47:3623 (1982) and Maggie 
et al., Tetrahedron Lett. 253195 (1984). The corresponding 5'-DMT-3'-phasphoramldlte N*-(2-N- 



Probe Preparation (Fluorescein Label) 

Synthetic oligonucleotides vrere prepared by ar 



DNA 3:339 (1984). 

9S during the ol 



Sephadex Q-10 chromatography eluted with water, dried and further purified by polyacrylamida gel, a! 



Probe Preparation (BioBn Label) 

Using the probes containing anninoethylcytidine as prepared in the previous example, bioUn labeling 
was achieved as follows. The oligonucleotide (3-5 OD 260 units) was taten up In 50 ul 0.M1 sodium 
56 phosphate, pH 7.0 and SO ul of OMF to which 100 ul of a DMF solution containing 1 mg of a "long chain" 
N-hydroxysucdnlmldyl bloHn (Pierce Chemical) was added. After 18 h at room temperature, the bioBnylated 
probe was purified as described for the fluorescein labeled probe. 



{" 
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Preparation of Solid-Supported DNA Probe 

Fragment b'C (a synthetic SOmer) was S'-phosplwrylated with T4-polynudeotide kinase and ATP using 
standard conditions. After gel purification as descritied afxnre, the oligonucleotide was dried by evacuation. 

Hydroxylated latex (lOmg; O.Bu: Pandex Laboratories) was washed with DMSO, then three portions of 
40mM MES (morpholinoethanssulfbnlc acid), pH 6.0 by contrtfugallon. ISOOpmoles of s'-phosphorylated 
fragment B'C was tslmn up In SOmi of 40mM MES and added to the washed support A soiution was 
prepared to contain 100mg of EDAC in lOOml of MES. After adding 5ul of the EDAC solution and mixing, 
the reacUpn mixture was evaporated until 30ul total remained. The mixture was left at 37*C for 18h, then 
centrlfuged for 2mln at 12,000rpm. The supernatant was discarded. The iatex was suspended in 30mi of 
DMSO, vortexsd, lOOul of water was added, the mixture vortexed for 2min and the supernatant was 
discarded after centrifugation. This washing process was repeated twice. The support was then washed 
three limes with 100ml portions of 4xSSC, H2O, then HzO at 37'C for 15mln (yield 20 picomoles fragment 
b'C per mg of latax). 



Assay for HBV DNA Using DNA Solid Support 

A PBR322 clone containing the entire HBV genome (Valenzuela et aj., Animal Virus Genetics , R. 
Jaenisch, B. Fields and C.F. Fox. Eds. (Academic Press: New York) pp. 57-70 (1880)) was cut with BgHJ and 
used as the anaiyte nuclefc acid. Analyto In 10ml of forniamide containing 6 picomoies of the iabeDng and 
capturing probe sets was heated to 95* C for lOmIn and cooled to room temperature. To this mbdure, OOiii 
of water, 20m of 20xSSC, 10ml of 1% NP40 and Sul (lOug) of polyA are added, vortexed and incubated at 
37-Cfor1h. 

The solid supported DNA probes (8 picomoles lOOvg) Is added and Incubated for an additional 1.5h. 
The mixture Is centrlfuged at 12,000rpm for 2mln and the supernatant discarded. The support is washed 
once by vortexing the pellet Into solution with 100ml of 4x8SC, followed by centrifugation. To the washed 
beads are added a mixture of 4ml of 20xSSC, 2iil of 1% NP40, ml (5iig) polyA, 13iil of water and 6 

probe. After Incubation at 37- C for 30min, the beads are transferred to a 

shed four times with 100ml of 4xSSC by vacuum filtration on the 0.2u cellukise 
le plate. The sample Is vacuumed to dryness and read 0 
S) of the Pandex screen machine. 



Condition 
0.5 pmole HBV 
0.25 pinole HBV 
No Anaiyte 

No Biotinylated FEobe 



Fluorescence Counts 
(Rveraqe of a) 
5062 +/- 345 
4117 +/- 262 
3197 +/- 520 
3856 +/- 642 
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Assay for HBV DNA Using Avidin Support 
Experimont 7a : 

Analyts was mixed and incubated with the iatwiing and capturing probes as above. Blotin iabeied probe 
(12 picomoles) in 5ui HaO was then added, vottexed and incubated at 37-C for 30min. To the mixture. 
20ml^of a 0.25% fnJv) 0.8u avidin latex (Pandex Laboratories) in IxPBS Is added and incubated at 37* C for 
In probe, washed and read on the Pandex screen 



Fluorescence Counts 

Conaition fAveraae of 4) 

0.5 picomole HBV 4052 */- 462 

0.25 picomole HBV 2644 +/- 397 

0.10 picomole HBV 1956 +/- 173 

No Analyte 1641 +/- 370 

NO Blotlnylated Probe 1631 +/- 474 



3S sonicated to an average size of SOObp. The denaturatlon and hybridization were 
and capturing probes were used and a Sh 
IS of blotlnylated probe (2h), SOul of 0.25% 
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TABLE 3 



Fluocescence Counts 

Condition (Average of 4^ 

0.5 plcomole HBV 5748 +/- 244 

0.4 picomole HBV 5352 +/- 331 

0.3 picomole HBV 4716 +/- 243 

0.2 picomole HBV 4071 +/- 243 

0.1 picomole HBV 3320 +/- 271 

No Analyte 1679 +/- 167 

No Biotinylated Probe 1716 +/- 177 



vsrsatlls in permitting a wide variety of labels which can be readily de 
Probes can be synthesized to the desired length and easily linked to the label or a support Universal 
s can be prepared for the label and binding to the support. Various protocols may be employed 
~ iss rigorous removal of background interference Is achieved depending upon the 



s'-Dlmethoxytrityl-a'-Deoxyurldlne 



O 



DMTrO-, oJ 



To 2-Deoxyuridine (10 g, 44 mmole) dried by coevaporation of pyridine and suspended In pyridine (100 
ml) was added 18.4 g (54 mmole) 4,4'-dimethoxytrityl chtoride (DMT<:|). The reaction was allowed to 
proceed for 18 h at room temperature, and 100 ml methanol was added to deactivate excess DMT-CI. Most 
of the pyridine was then removed in vacuo, and the residue, dissolved In 500 ml ethyl acetate, was washed 
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tsd aqueous NaHCOs (3x500 ml). The organic phase was dried over solid Na2S0t and 

- . to dryness. Tlie residue was purHied by flash chromatography on silica gel to give 18.0 g (77%) 

of 5'-dlmethoi<ytrityl-2'-deoxyuridine(C). 



5'.0.(4.4'-Dim9thaxytrityl)-3'-t-Butyldiinethylsilyl-2'-Deo)tyuridine 



Si-(t-Bu)Me, 



To 18 g (34 mmole) of C in 200 ml DMF was added imidazole (5.8 g, 85 mmole) with rapid stining to 
assure complete dissolution. t-Butyldimethylsilyl chloride (7.65 g, 51 mmols) dissolved in a small volume of 
□MF was added dropwise with stirring and the reaction was allowed to proceed in the dark for 18 h at room 
temperature. The reaction mixture was diluted ethyl acetate (250 ml) and extracted with NaHCOa - 
(3x250 ml). The organic phase was dried over NaiSOt and evaporated to dryness. The residue was purified 
by flash chromatography on silica gel to give 15.0 g (68% yield) of 5'-0-(4,4'-dimBthoxytrityl-3'-t- 
butyldlmethylsllyl-2'-deoxyurldine (D). 
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4-(1 3.3/«-Trtrazol-1-ylH5'-(4.4'Oimetho)(ytrltyO-3'-t-CulyldimethylsMyl-i8-^^^ Pyiicline-2(1 H> 




tetrazole (MS-tet) (16.6g, 61.5 mmole) dissolved In pyridine (45 ml) was added and the reaction mixtureiei ussoivea 
30 allowed to proceed in the dark for 18 h at room temperature. To the dark brown reaction mixture was added 
25 ml water. After 30 min, the product was concentrated under reduced pressure. The residue was 
dissolved in 250 ml methylene chloride, washed wHh an aqueous NaHCOs solution <3x250 ml), dried over 
NasSO«, and the solvent was removed under reduced pressure in the presence of toluene. The residue was 
purified by flash chromatography on silica gel to give 10.0 g (62%) of 4-(1.2,3.4-Tatrazoi-1-yl)-[S'-(4.4'- 
35 dimethQxytrltyi>4't-butyidimethylsllyhi8-D-2'-deoxy-rlbosyi]-pyridlne-2<1H)-one (E). 
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4-l^(2-Amhoe1hyl)-5'-Dimelhaxylrityl-3'-t-Butylclim8thylsilyl-2'-Dec»^^ 



DMTrO 



OSi-(!-Bu)Me, 



To a solution of ethylene diamine (8J mi, 143 mmole) In dioxane (100 ml) cooled to 5'C was added E 
(10.0 g, 14.3 mmole) and left for one hour. Hie solvent was removed at reduced pressure and the residue 
was coevaporHted with toluene to remove excess ethylene diamine. The product was purified by 
chromatography on a silica gel column, eluted with 12-20% methanol in methylene chloride to give 7.15 g 
(75%) of 4-N-(2-^inoeUiyl-5'-dimethoxybftyl-3'4-biityidimethyisliyi-2'-deaxycytidine (F). The product vmamKwnnf,- 
shown to react positively with ninhydrin, conlinning the presence of a free amine moiety. 



EP 0 225 807 B1 



N* -(N-FMOC>^Aminocaproyl-2-Aminoelhyl>fi'-DimethyBrttyl-3'-t-Butyldimethyla 

.(CH,)5-NH-FMOC 



1 



□ MTrO 



OSi(t-8u)Me, 



To a solution of F <6.5 g, 9.6 mmole) In pyridine (50 ml) was added N-FMO(>«-anilnocaproic acid (4.26 
g. 12 mmole) (FMOC represented by structure H) and DDC (256 g, 14.4 mmwle). After 3 h, the reaction 
was complete as judged by Uc (silica in 10% mettianol/methylena chloride). Pyridine was removed at 
reduced pressure. The residue vkis extracted with ethyl acaiata. Insoluble dicyclohaxylurea (DCHU) filtered 
:a gel chromatography eluted w' 
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"c-CchJjNH-fmoc 

m 



(1) 




OH 



A solution of tetrabutylammonium fluoride (15 mmole, 15 ml of a 1M solution In THF) and aqueous HF 
2S (1.05 ml of a 50% aqueous solution) were mixed and dried by coevaporatlon of pyridine. The residue was 
dissolved in pyridine (IS ml) and added to G (7.2 g, 7.3 mmole) wliich was dissolved by sonlcation. After 18 
hours at 4*C the reaction mixture was diluted with 200 ml methylene chloiide. Concentrated aqueous 
NaHCOs was carefully added followed by solid NaHCOs, added gradually so as to neutralize the 
HF/pyridlne. Alter drying over Na2S0t, the organic phase was concentrated to an oil. which was subjected 
30 to silica gel chromatography. The product N*-<N-FMCK>6-amlno caproyl-2-aminaethyi)-5'-dimethoxytrityl-'- 
deoxycytidine (1) was eiufed with methanol in methylene chloride to give an 86% yield (6.0 g). 
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r 



I 



To 5.1 g (5.7 nninole) of I In methylene chloride co 



(chloro-N.N-diisopropylamlnomothoxy phosphlne, 1,3 ml [1.2 eq.], K) at O'C under argon. After 1 hr, 
ethyl acetate (200 ml) was added and washed with B0% saturated aqueous sodium chloride; after drying of 
organic phase over Na2S0(, the product In methylene chloride was added dropwise to hexane at -40*C 
■ ■ Ite4.43g(75%)0f J. 



Synthesis of Horseradish Peroiddase (HHP); DNA Conjuaales 

Sequence 1 (5'-[LCAlCTSAACeTTCAACCAGTTCA73') where LCA = N* (B-aminocaproyl-2- 
amlnoethyl)-deaxy cytldlne) was synthesized chemically and purified as described elsewhere (Wamer, et al. 
(1984) DNA 3. 401). TolO OD 260 units dissolved in 50 ul of water were added 10 ui of 1.0 M sodium 
borate, pH 9.3, and 500 ul of distllled dImethyHbrmamide containing 20 mg of p-phsnylene 
diisothiocyanate. The solution vras vortexed and set for 2 hr at room temperature in the darlc Approximately 
~ ' ' ' ' oi was then added. After vortexing, adding 3 ml of water, and vortradng again, the tube was 
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then set at room temperature overnigtit in the daric 

Separation of the HRP-DNA conjugate from free enzyme and DNA was achieved on a 7% 
polyacrylamide gel. The 250 u.1 reaction mixture was quenched with 100 u\ of 25% glycerol, 0.5% SDS, 
05% Ijromophenol blue, 2.5 mM EDTA. The solution was then distributed into 10 lanes of a 20 x 20 0.15 

g cm gel and run at 60 mAmps under standard conditions (Maxam, A, and Gilbert, W., (1980) Methods in 
Enzymol ^, 499-560) until the bromophenol blue was about 2/3 down the gel. The gals were set on Baker 
F-254 silica 60 plates that had been covered with Saran Wrap (Dow) and examined with a hancflield UV- 
short vyavelength lamp held above. Pictures of the UV-shadowed bands were taken with a Polax>id MP-4 
camera system fitted with a Kodak No. 59 green filter, after wMch the bands were cut out with a razor 

10 blade. The bands were put Into a 10-ml Blo-Rad polypropylene econo-columns to which 3 ml of 0.1 M 
sodium phosphate, pH 7.5, was added, then set at room temperature overnight. 

The contents of the column were filtered through the frit at the column bottom into an Amicon Centricon 
microconcentrator that had been washed twice with distilled water. The HRP-DNA conjugate was then 
concentrated by centrlfugation at 3500 rpm and washed twice with 1x PBS also by centrifugatkin. The final 

re solution was then stored at 4 -C. 



Assay for HBV DNA Using HRP-DNA Probe and a BlotlnylalBd Probe Bound to an Avidin Bead 

Blotin labeled probe (B'; 1000 pmoles in 66.7 ul of water) was combined with 5 ml of a 0.Z5 % (w/v) 
solution of 0.8 u avidin beads (Pandex laboratories). 1 ml of 20x SSC, 0.5 ml of 1% NP40 and 0.6 ml of 1 
mg/ml polyA. After 1 h at 37-C, the beads were washed twice by centrifugation with 4x SSC, 0.1% NP40 
then stored in 2.5 ml of this solution. The HBV analyte (described above) in 3 ul water was diluted into 10 

25 ul of 4x SSC, 1% SDS, 0.5 M NaOH and 1.5 pmoles of the labeling and capturing probe sets. The mixture 
was heated to 95-C for 10 min., coaled on ice and neutralized with S ul of 1 M acetic acid, then 10 ul of 
the bioUn probe beads were added and the solution was incubated at 37 'C for 1 h. 

The beads were washed twice by eentrifugaUon with 4x SSC, 0.1% NP40, then taken up in 60 ul of 
0.1% NP40, 1 mgtal polyA. 10 mgAnI BSA, IX PBS oonteining 1 pmole of HRP-DNA conjugate and set a 

so 37-C fori h. The beads were washed wHh 0.1% NP40, IX PBS three times then transfened In 50 ul to a 
microtlter dish. To each wall, SO ul of fresh OPD solutten (SB mg OPD (0-phanylenedlamine), 20 ul of 30% 
H2O2 In 10 ml of 50 mM sodium citrate pH 5.0) was added, mixed and set 5 min. at 37-C. The 
absorbances were recorded on a microtlter plate reader. Control hybrkllzalions contained no HBV analyte. 



.Conaition 
I paole 
0.1 pmole 
0.01 pnole 
1 fmole 
0.1 fimole 
NO RSALYTE 



Abaorbance Reading 
>2 
>2 

0.88 ± 0.23 
0.20 i. 0.05 
0.07 ± 0.03 
0.01 ± 0.01 



1. An assay method for detecting a nucleic add sequence in a sample, employing two sets of reagents: a 
first labeling set; and a second capturing set, said method comprising: 

combining In a llqiid medium under binding conditions for complementary pairs, said sample 
containing analyte in single-stranded form, members of said labeling set of reagents comprising: 
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(a) a plurality of labeling nucleic acid probes, different probes having a different first analyte 
complementary sequence and a first noncomplementary region comprising a label reagent recogni- 
tion sequence, said first analyte complementary sequence having a nucleic acid sequence about 15 
to 100 nucleotides in length and said first noncomplementary region optionally being at most about 5 
kb in length; and 

(b) a labeling reagent having a nucleic acid sequence complementary to said label reagent 
recognition sequence, wharein said label provides, directly or indirectly, a detectable signal: and 

members of said second capturing sst of reagents comprising: 

(c) a plurality of capturing nucleic edd probes, different probes having a different second analyte 
complementary sequence and a second noncomplementary region comprising a capturing reagent 
recognition sequence, said second analyte complementary sequence having a nucleic acid se- 
quence about 15 to about 100 nucleotides in length and said second noncomplementary region 
optionally being at most about 5kb in length: and 

a capturing reagent having a nucleic acid sequence complementary to said capturing reagent 




id sequence complementary to said capturing 
IS, and said analyte, (a), (b), and 

a time sufficient fi 

>n of said nucleic acid sequence complementary to said capturing reagent recognition sequence 



. An assay method for detecting a nucleic acid sequence in a sample, employing two se 
first labeling set; and a second capturing set, said method comprising: 

combining in a liquid medium under binding conditions for complementary nucleic 
said sample containing analyte in single-stranded form, members of said labeling set of reagents 
comprising: 

(a) a plurality of labeling nucleic acid probes Including a fluorescer or enzyme label, different probas 
having a different first analyte complementary sequence and a first noncomplementary region 
comprising a label reagent recognit'on sequence, said first analyte complementary sequence having 
a nucleic acid sequence about 15 to 100 nucleotides in len^h and said first noncomplementary 
region optionally being at most about 5kb in length; and 
~ ' a labeling reagent having a nucleic 




5. A kH for detecting a nucleic acid analyte comprising: 
(1) members of a labeling set of reagents comprising: 
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(a) a plurality of labeling nucleic acid probes, different probes having a different first analyte 
complementary sequence and a first noncDmplementary region comprising a label reagent 
recognition sequence, said first analyte complementary sequence having a nucleic acid sequence 
about 15 to 100 nucleotides in length and said first noncomplementary region optionally being at 
most about S kb in length: and 

(b) a labeling reagent having a nucleic acid sequence complementary to said label reagent 
recognition sequence, wherein said label provides, directly or indirectly, a detectable signal: and 

(2) members of a second capturing set of reagents comprising: 

(c) a plurality of capturing nucleic acid probes, different probes having a different second analyte 
complementary sequence and a second noncomplementary region comprising a second capture 
Ing reagent recognition sequence having a nucleic acid sequence about 15 to about 100 
nudeotidBS in length and said second noncomplementary region optionally being at most about 5 

(d) a capturing reagent having a nucleic acid sequence complementary to said capturing reagent 
recognition sequence a first member of a specific binding pair conjugate; and 

(e) support means conjugated to a second complementary member of said specific binding pair. 

The use of the fallowing in the manufacture of a kit for detscting a nucleic acid sequence: 

(1) members of a labeling set of reagents comprising: 

(a) a pluisRty of labeling nucleic acid probes, different probes having a different first analyte 
complementary sequence and a first noncomplementary region comprising a label reagent 
recognition sequence, said first analyte complamsnlBry sequence having a nucleic add sequence 
about 15 to 100 nucleotides in length and said first noncomplementary region opttonally being at 
most about 5 kb in length; and 

(b) a labeing reagent having a nucleic acid sequence complementary to said label reagent 
recognition sequence, wiwreln said label provides, directly or indirectly, a detectable signal; and 

(2) members of a second capturing set of reagents comprising: 

(c) a plurality of capturing nucleic acid probes, different probes having a different second analyte 
complementary sequence and a second noncomplementary region comprising a second captur- 
ing reagent recognition sequence having a nucleic acid sequDnce about 15 to about 100 
nucleotides in length and said second noncomplementary region opt'onally being at most about 
5kb in length: 

(d) a capturing reagent having a nucleic acid sequence complementary to said second recogni- 
tion sequence and containing a first member of a specific binding pair conjugate: and 

(e) support means conjugated to a second complementary member of said specific binding pair. 

The use of a polynucleotide probe in an assay method according to any one of claims 1 to 4, wherein 
the probe has at least two nucleotides, at least one of which is given by the structure 
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m Bindung mit einem Trennmittel fiNg 



2. Veifahrsn nach Anspruch 1, wobei die Nudeinsauresequsnz, die komplementSr zu dsr Elnfangreagenz- 
Erfcennungssequenz ist, direki an das TrennmittBl gebunden ist. und der Analyt, <a). (b) und (c) far 

I einen Zeitraum zusammengegeben werden, der zur Blldung der Nuclelnafiurekomplexe ausrelcht, 
gefolgt von der Zugabe dsr NudeinsSuresequenz, die Immplememar zu der Einfangreagenz-Erlien- 
nungssequenz ist, die an das Trsnnmittei gebunden ist 

3. Verfahren nachi Anspnicli 1, wobei das Trsnnmittei sin fsstsr TrBger Ist und wobei das Einlangreagenz 
daran gebunden ist. 

4. Tsstverfaiirsn zum Nachweis einer Nucieinsfiuresequenz In einsr Prabe, wobei zwei ReagenziensStze 



(a) eine VIelzahi von Markierungsnuciainsauresonden, einsohiieBilch eIner Fluoreszenz- oder Enzym- 
markierung, unterschiedliche Sonden mit einer unterscliiedlichen ersten AnalytkomplementSrss- 
quenz und einem Nicl)tkomplemen@rbsreicli, umfassend eine Markierungsreagenz-Erkennungsse- 
quenz, wobei die erste Anaiytkomplement&rsequenz eine Nucleinsiuresequenz von etwa 15 bis 100 



Chen zweiten Anaiytkomplement&rsequenz und einem zwettsn NichtkomplementSrberelcli, umtes- 



NucielnsSuresequsnz von etwa 15 bis etwa 100 Nucleotiden Lgnge hat und der Nichtkomplemeniar- 

berelch gegebenenfails hSchstens eine LSnge von etwa 5 kb aufweist, und 

(d) ein Einlangreagenz mit einer Nucieinsaurssequsnz, die kompismsntar zu dsr anfangreagsnz- 




z, wobei die ersie Analytkompiementir- 
sequenz eine Nucleinsauressquenz von etwa 15 bis 100 Nucleotiden LSnge hat und der erste 
NichtkomplemsntarbsrBich gegsbsnenfalls hSchstens dne Unge von etwa S kb aufweist, und 
(b) Bin Maridsmngsreagenz mK eInsr Nuclsinsaurssequenz, die komplementSr zu der Markie- 
mngsreagenz-Erkennungssequenz ist, wobei die Maddening direkt oder indirskt ein nachweisba- 
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In der R' eine reaktive Gnippe ist, die mit einem nachweisbaren Marker darivatisiert ist, eme 
fakultatlve Vsrblndungssinhelt Ist, umfassend eine Amid-, Thioelhar- Oder Disulfidverknllpfung oder eine 
Komblnatlon davon, ausgewShlt Ist aus WasserstoH, einer Methylgruppe, einem Brom-, Fluor- und 
lodatom, ein Wasserstoftatam, eine OH-Gruppe Oder ein OR-Rest ist, woiael R eine Schutzgruppe 
ist, und X eine ganza Zahl im Beraich von einschlieBlich 1 bis 8 Ist 

8. Verwendung nach Anspruch 6, vrobei sine Polynucleotidsonde gemSB der Definition in Anspruch 7 
Revendlcatlons 

1. Proc^d^ d'essai pour d^tecter une sequence d'acide nucKique dans un ^ciiantliion uUHsant deux 
ensembles da riactifs : 

un premier ensemble ds marquage ; et un second ensemble de capture, ledit proc^d^ comprenant : 

la combinaison dans un milieu liquide, dans des conditions de liaison de palres compi^merttaires, 
dudit dchantillon contenant la substance k analyser sous une forme monocaidnalre, les di^ments dudit 
ensemble de i^actifs de marquage comprenant : 

(a) plusieurs sondes d'acides nucl^lques da marquage, les sondes dIflSrentes ayant une premiere 
sequence compl^mentalre de la substance i analyser at une premiere region non compl^mentaire 
comprenant une sequence de reconnaissance de r^actlf da marquage diffSrentes ; ladHe premiere 
sequence compl^mentalre de la substance Si analyser ayant une sequence d'acide nucieique 
d'environ 15 a 100 nuclSotldss de longueur et iadite premiere i^gion non complSmentaire ayant 
facuitativement une longueur d'au plus environ 5 kb ; et 

(b) un r^actif de marquage ayant urie s^uence d'acide nucKique compiSmentaira de ladito 

indirectement un signal detectable : et 

les elements du second ensemble de reactifs de capture comprenant : 
<c) plusieurs sondes d'acides nucleiques de capture, les sondes diff^rentes ayant une secande 
sequence compi^mentaire de la substance a analyser et une seconds region non complSmentaire 
comprenant une sequence de reconnaissance de reactif de capture differentes, iadite seconde 
sequence complennentaire de la sut>stance k analyser ayant une s^uence d'acide nucieique 
d'environ 15 ^ environ 100 nucleotides de longueur et Iadite seconde region non complementaire 
6tant facuitativement longue d'au plus environ 5 kb ; et 
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(d) un reactif de capture ayant une sequence d'acide nucleique compl^mentaire de ladite sequence 
de reconnaissance du reactif de capture et capable de se lier, directement ou indirsctement. avec 
un Element de separation ; 

la separation dudit marqueur en une phase li^e et une phase non life au moyen dudit SKment 
de separation ; et 

la detection de la quantity du marqueur lie ou non lie comme determination de la presence da 
ladHe substance h analyser. 

2. Ptoc666 selon la iwendlcatlon 1, dans laquel ladHs sequence d'adde nucleique compl^mervlairs de 
ladite sequence de reconnaissance de reactif de capture est li^e directement audit element de 
separation et la sut>stance ii analyser, (a), (b) et (c) sent combines ensemble pendant un temps 
suffisant pour quil se fbmne des complexes d'acide nucleique, aprds quoi on a|oute ladite sequence 
d'acide nuddique compldmentaite de ladite s&|usnce de reconnaissance de reactif de capture Ii4e 




s d'acides nuclSiques de marquage ci 
enzymatlque, les sondes diwerantes ayant une premfere sequence complSmentaIre de la 
i analyser et une premiere region non compiementaire comprenant une sequence de reconnaissan- 



analyser ayant une siquence d'acide nucleique d'environ 15 i 100 nucleotides de longueur et ladite 
' ' ■ " " ui plus environ 5 kb ; et 

le nucldique compiementaiie de la dite 



:ides nuci^iques de capture, les sondes differentes ayant une seconds 
sequence compi§mentaire de la substance k analyser et une seconde region non compiementaire 
comprenant une sequence de reconnaissance de reactif de capture diffSrentes, ladite seconde 
sequence con^piSmentaire de la substance k analyser ayant une sequence d'acide nucl$ique 



(acultativement longue d'au plus environ 5 Id} ; et 

(d) un r^acta'f de capture ayant une sequence d'acide nucleique complSmentaIre de ladite sequence 
de reconnaissance du riactif de capture ; 

n support sdide via une paira i liaison sp^cifiqus 




le premi&re region non compiementai- 
re comprenant une sequence de reconnaissance de reactif de marquage differentes ; ladite 
premiere sequence compl&nentaire de la substance a analyser ayant une sequence d'acides 
nucieiques d'environ 15 & 1CX) nucltetides de longueur et ladite premiere region non complemen- 
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(b) un r^actif de marquage ayant una s^uence d'acide nucleique complementaire ds la dite 
sequence ds rSactff de marquage, oCl ledit maFqueur fburnit directement ou indirectement un 
signal dAectable ; et 

(2) les ^l^msnts d'un second ensemble de r^acWs de capture comprenant : 

(c) plusieurs sondes d'addes nucldlques de capture, les sondes differentes ayant une seconds 
sequence complementaire de la substance St analyser et une seconde region non complementai- 
re, comprenant une seconde sSquance de reconnaissance de leactif de capture, difHrentes, 
ladite seconde s^uence compKmentaIre de la substance i analyser ayant une sequence d'acide 
nud^ique d'environ 15 h environ 100 nucleotides de longueur et ladite seconde region non 
compl^menlaire etant lacultatlvement longue d'au plus environ 5 kb ; et 

(d) un r^actif de capture ayant une sequence d'acide nucleique complementaire de ladite 
sequence de reconnaissance du reactlf de capture et un premier element d'un conjugue de paire 
h liaison specifique ; et 

(s) un element support conjugue i un second element compiementaire de ladite paire i liaison 

Utilisation des composants suivants dans la fabrication d'un necassalre pour detscter une sequence 
d'acide nucieiqus : 

(1) les elements d'un ensemble de reactifs de marquage comprenant : 

(a) plusieurs sondes d'acides nucleiques de marquage, les sondes differentes ayant une premiere 
sequence compiementaire de la substance h analyser et une premiSra region non compiementai- 
re comprenant une sequence de reconnaissance de rSactif de marquage diffSrentes ; ladite 
premiere sequence compiementaire de la substance a analyser ayant une sequence d'acide 
nucieique d'environ 15 2i 100 nucleotides de longueur et ladite premiere region non compiemen- 
taire ayant facultativement une iongjeur d'au plus environ 5 l<b ; et 

(b) un r^actif de marquage ayant une sequence d'acide nuclSique compiementaire de la dHe 
sequence de reconnaissance de rdactif de marquage, oCi ledit marqueur fournit directement ou 
Indirectement un signal detectable ; et 

(2) les elements d'un second ensemble de reacUfs de capture comprenant : 

(c) plusieurs sondes d'acides nucieiquss de capture, les sondes differentes ayant une seconde 
sequence compiementaire de la substance k analyser et une seconde region non compiementai- 
re comprenant une seconde sequence de reconnaissance de reactif de capture, differentes, ladite 
seconde sequence compiementaire de la substance k analyser ayant une sequence d'acide 
nucieique d'environ IS a environ 100 nucleotides de longueur et ladite seconde region non 
compiementaire etant facultativement longue d'au plus environ S kb ; et 

(d) un reactif de capture ayant une sequence d'acide nucieique compiementaire de ladite 
seconds sequence de reconnaissance et contenant un premier element d'un coiiugue d'une 
paire k liaison specifique ; et 

(e) un element support conjugue k un second eKment compiementaire de ladite paire k liaison 



Utilisation d'une sonde poiynucieotkSque dans un precede d'essai selon I'uns quelconque des revendi- 
catlons 1 & 4, oO la sonde a au moins deux nudeotMes dont au molns un repond i la structure 
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COMPLEXES FORMED WITH ANALYTE 
I) Using DNA solid support 

a\S-c\^ aYb-c\^ a\^-c\^ a\^-c\^ a'Vb-c\^ 



SOLID SUPPORT 



2} Using Avidin solid support 



SOLID SUPPORT 



sj = Avidin 

IA-3A-5A-7A-9A-IIA= Labelling set FIG. I 

2B-4B-6B-8B-I0B-I2B= Capturing set 



